A new tirucallane, trichostemonol (1), together with five known compounds (2-6) were isolated from the twigs of Walsura trichostemon. The structures of the isolated compounds were determined by extensive analysis of their spectroscopic data. All isolated compounds were evaluated for their cytotoxicity against KB and HeLa cells.
Tirucallanes are tetracyclic triterpenoids predominantly encountered in diverse species of Meliaceae, Simaroubaceae and Rutaceae [1] . Some tirucallanes possess cytotoxic [2a] , antiplatelet aggregation [2b], antifeedant [2c] antifungal [2d] and antitubercular activities [2e] . Walsura trichostemon Miq. (family Meliaceae), an evergreen tree, is widely distributed in Southeast Asia. In our previous work, we reported the cytotoxicity of a novel tetraacetate apotirucallane named trichostemonate, which was isolated from the roots of W. trichostemon [3a] . In continuation of our focus on the isolation of anticancer agents from Thai medicinal plants [3b,c] we further investigated the twig extracts of W. trichostemon. This resulted in the isolation of a new tirucallane triterpenoid named trichostemonol (1) along with five known compounds, friedelanone (2) [4a] , β-sitosterol (3) [4b], melianone (4) [4c], -mangostin (5) and mangostenone F (6) [4d], as well as an evaluation of their cytotoxicity against two tumor cell lines (KB and HeLa). To the best of our knowledge, all compounds (1-6) were isolated for the first time from this species.
Trichostemonol (1), a white powder, had a molecular formula of C 30 H 46 O 5 , as established by HRESIMS The 1 H NMR spectrum displayed resonances of nine methine protons comprising two signals of olefinic protons [δ H 5.73 (d, J = 2.6 Hz) and 6.10 (brs)], five methylene protons, and eight methyl groups [δ H 0.79, 0.87, 0.93, 1.17, 1.25, 1.29, 2.01 and 2.25]. The 13 C NMR spectroscopic data revealed 30 distinct carbon signals that were ascribed to the presence of two carbonyls, two sp 2 quaternary carbons, four sp 3 quaternary carbons, two sp 2 methines, seven sp 3 methines, five sp 3 methylenes, and eight methyl centers, as shown in Table 1 . The full analysis of both the 1 H and 13 C NMR spectra (Table 1) indicated that 1 contained a tetracyclic system, consistent with a tirucallane-type triterpenoid connected with -CH(CH 3 )CH(OH)COCH=C(CH 3 ) 2 as the side chain. The overall structure of 1 was closely related to that of 3-epimesendanin S [4e], except for the presence of a keto group at C-6. The appearance of an ,β-unsaturated carbonyl group in the molecule and the location of a carbonyl at C-6 was confirmed by the correlations of H-5 to C4, C-9, C-10, CH 3 -19 and CH 3 -28, and H-7 to C-5, C-9 and C-14 in the HMBC spectrum. A hydroxyl group at C-12 was also determined by means of a COSY system, which showed contiguous correlations of H-9-H 2 -11-H-12 and suggested a coupling system of the CH-9-CH 2 -11-CH-12 fragment (Figure 1 ). Furthermore, the relative configuration of 1 was deduced from considering its NOESY spectrum. The tetracyclic core structure showed crosspeaks for CH 3 -28/CH 4.5, and 25.1 and 18.5 g/mL, respectively. Compound 5 showed moderate cytotoxicity against only KB cells with an IC 50 value of 11.9 g/mL. Adriamycin was used as the reference substance (Table 2) .
Experimental
General: NMR, either Varian model Mercury 400 spectrometer or Bruker 400 AVANCE spectrometer; UV, UV-2550 (SHIMADZU) spectrophotometer. Adsorbents using for chromatography, were Sephadex LH-20 and silica gel (60 Merck cat. No. 7730, 7734 and 7749) .
Plant material:
The twigs of W. trichostemon were collected from Mahasarakham Province, Thailand in October 2012. The plant material was identified by M. Suttira Khumkratok, botanist, Walai Rukhavej Botanical Research Institute, Mahasarakham University, and a specimen was retained as a reference (Khumkratok no. 2-10).
Extraction and isolation:
The air-dried twigs of W. trichostemon (1.0 kg) were extracted with CH 2 Cl 2 at room temperature. The solvent was evaporated under vacuum to yield the CH 2 Cl 2 crude extract (30.50 g). This was subjected to silica gel CC (Merck Art 7730) using n-hexane and CH 2 Cl 2 with increasing gradient polarity to afford 7 fractions (A1-A7). Fraction A2 was purified by crystallization using EtOAc/n-hexane (1:3) as eluent to obtain compound 2 (20.1 mg), Fraction A3 was separated by silica gel CC using MeOH/CH 2 Cl 2 (0:1-1:0) as eluent to obtain compounds 3 (40.3 mg) and 4 (2.50 mg). Fraction A5 was purified on a Chromatotron (a radial chromatography) on silica gel using stepwise gradient elution of n-hexane and EtOAc (increasing polarity) to afford 1 (30.50 mg). Fraction A6 was purified using Sephadex LH-20 with MeOH/CH 2 Cl 2 (1:1) as eluent to give 6 subfractions (A6.1-6.6). Compound 5 (11.10 mg) was obtained by preparative TLC using stepwise gradient elution with n-hexane and EtOAc from sub-fraction A6.2. Finally, sub-fraction A6.4 was separated using a Chromatotron with stepwise gradient elution with n-hexane and EtOAc to give 6 (5.50 mg).
Cytotoxicity assay: All isolated compounds (1) (2) (3) (4) (5) (6) were subjected to cytotoxic evaluation against KB (human epidermoid carcinoma) and HeLa (human cervical carcinoma) cell lines employing the colorimetric method [5] . Adriamycin was used as the reference substance, which exhibits activity against KB and HeLa cell lines. The 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-tetrazolium bromide was dissolved in saline to make a 5 mg/mL stock solution. Cancer cells (3×10 3 cells) suspended in 100 μg/wells of MEM medium containing 10% fetal calf serum (FCS, Gibco BRL, Life Technologies, NY, USA) were seeded onto a 96-well culture plate. After 24 h pre-incubation at 37 o C in a humidified atmosphere of 5% CO 2 /95% air to allow cellular attachment, various concentrations of test solution (10 μL/well) were added and these were then incubated for 48 h under the above conditions. At the end of the incubation, 10 μL of tetrazolium reagent was added to each well, followed by further incubation at 37 o C for 4 h. The supernatant was decanted, and DMSO (100 μL/well) was added to allow formosan solubilization. The optical density (OD) of each well was detected using a Microplate reader at 550 nm and for correction at 595 nm. Each determination represented the average mean of 6 replicates. The 50% inhibition concentration (IC 50 value) was determined by curve fitting.
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